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SKYLAB FOOD SYSTEM 


By Thomas R. Turner and J. Dennis Sanford* 
Lyndon B. Johnson Space Center 


SUMMARY 


The Sky lab Program food system was designed to provide three ciewmen with 
nutritious, palatable food for lUo days and to meet the requirements of the 
M 070 series of nutritional and musculoskeletal experiments. The food system 
included individual food items in protective packages, accessory items used in 
food preparation and consumption, and mineral supplements to ensure mineral 
balance. In an effort to provide variations in food taste, condiments were 
also launched on the Skylab 3 and Sky lab h missions. Because of increases in 
allowable salt intake, a new dispenser system was designed and supplied for the 
Skylab U mission. A 3-day extension of the Skylab 3 mission was supported by 
using excess food from the orbital workshop. A 28-day extension of the 
Skylab 1* mission was supported by using excess food from the orbital workshop 
and by supplying high-caloric-density bars. 

As a result of the excessive heat experienced during the first month after 
the orbital workshop launch, one item, catsup, had to be resupplied on the 
Skylab 3 and Skylab It missions. A few additional food system anomalies were 
reported, but none affected the mission as a whole. The failure rate for all 
food items was less than 0.1 percent. 


INTRODUCTION 


The Skylab food system was large and complex corparod to systems used on 
previous space-flight missions. Approximately IT 000 individual food packages 
and support items weighing more than 1133 kg (2500 lb) were sent into space 
on board the orbital workshop (OWS) during the Skylab 1 Saturn V launch. In 
addition, some 2200 items having a total weight of approximately 159 kg 
(350 lb) were launched on the three manned Skylab m.issions. The food system 
provided the Skylab crewmen with nourishing food and beverages for 171 days and 
provided the accessory items needed for food preparation and consumption. 

The purpose of the Skylab food system was to provide the crewmembers with 
a diet that optimally combined minimum weight and volume, ease of preparation, 
precise nutrient control, and palatability . These system functional design 
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requirements were divided into three categories: (l) nutritional and safety, 

( 2 ) operational, and (3) experimental. The nutritional and safety requirements 
are basic to any food system. For the Skylab Program, the National Acaden^y of 
Sciences Publication 169 ^ was generally followed to establish minimum dietary 
allowances of proteins, minerals, and electrolytes in the dai?y food intake. 
Special microbiological Inspection and test requirements and a rigid quality 
control program were established to ensure food safety over long periods. All 
applicable Government and Industry standards for processing, inspecting, and 
analyzing food were equaled or surpassed. The requirements for the M070 series 
of nutritional and musculoskeletal experiments established the range in 
which the daily mineral intake of each crewman was controlled. Crewman level 
within this range was based on Individual need. 

As an aid to the reader, where necessary the original units of measure 
have been converted to the equivalent value in the SystSme International 
d'Unit^s ^SI;. The units are written first, and the original units are 
written parenthetically thereafter. 


FOOD SYSTlJd DESCRIPTION 


The Skylab Program food system was designed as a total system that 
included individual food items in protective packages, accessory items used in 
food preparation and consumption, mineral supplements to ensure mineral bal- 
ance, fecal dye markers, and crew operational in-flight inventory control 
procedures. The experimental requirements for the MOTO series of nutritional 
and musculoskeletal experiments were not a major constraint on the Skylab 
Program food sj'stem. The requirements did establish the daily mineral intake 
range siimrin’’i red in table I; however, levels within this range were based or 
individual crewmerber needs. To fulfill the nutritional, safety, and perfo:*m- 
ance requi rerrentr of the Skyltb food systen, food items were initially 
identified as being desirable by 'he ci»*WTnembers and as being within the 
developmental capabilities of the Skylab Progr-'m. 


Food Items 

Fehydratable , thermostabi li zed , frozen, and natural-state foods were 
established as acceptable food types. Initial formulation specifications were 
developed, and processes were selected for manufacturing and packaging. Fxper- 
ience gained from previous space programs was used to the maximum extent. A 
list of Skylab Program foods follows. 

beverages requested by crewmen that could be developed for the Skylab food 
system were coffee; tea with lemon and sugar; cocoa; instant breakfast drink 
(chocolate flavored); lemonade; and orange, grape, strawberry, apple, grape- 
fruit, and cherry flavored drinks. Foods that could be processed in wafer 
form included bacon, sliced dried beef, dried apricots, cheddar cheese 
i*rackers, biscuits (cracker type), dry roasted peanuts, butter cookies, vanilla 
wafers, mints, and hard candy. Foods that could be frozen were filet mlgnori. 
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prime rib of beef, pork loin with dressing snd gravy, lobster Nevburg, pre- 
buttered rolls, coffeecake, and veuiilla ice cream. Thermos tabili zed foods 
included peanut butter, tuna sandwich spread, chili with meat, hotdogs with 
tomato sauce, turkey and gravy, white bread, stewed tomatoes, applesauce, 
peaches, pears, pineapple, butterscotch and lemon puddings, fruit Jam, and 
catsup. Rehydratable foods used in the Sky lab Program were crisp rice cereal; 
sugar-coated cornflakes; scrambled eggs; sausage patties; potato, turkey and 
rice, and pea soups; salmon salad; shrimp cocktail; beef hash; chicken and 
gravy; chicken and rice; pork and scalloped potatoes; veal and barbecue sauce; 
spaghetti and meat sauce; mashed potatoes; mashed sweet potatoes; German 
potato salad; macaroni and cheese; green beans; asparagus; cream style corn; 
creamed peas; strawberries; end peach ambrosia with pecans. Detailed nutri- 
tional Information on each food item is provided In table II. 


Protective Food Packages 

All food items except beverages were packaged as individual items in large 
(l^Ol by 105), small (206 by 105), or pudding size (208 by 203) cans. These are 
commercially available aluminum cans with full panel pullout lids. 

The food was packed under a nit»*ogen purge at pressures between 32 and 
2 

55 kN/m (U.7 and 8 psia). A thin plastic membrane was placed under the pull- 
tab lid, when necessary, to prevent food spills when the cans were opened in a 
weightless environment. The 208 by 105 wafer package contained ready-to-eat 
foods and snack items. See figure 1. The eight wafer container food items 
listed under "Other items" in table III had a preslit membrane under the pull- 
tab lid. When a portion was removed, the membrane held the remaining food 
product In the can. A plastic cushion and combination tab arrangement was 
included in the wafer package for biscuit and cracker items to proviue vibra- 
tion damping as well as a means of removing individual crackers under zero-g 
conditions. Bacon wafers and cratsup were packed in individual wafer packages 
without the can membrane. A commercially available restaurant-sized package 
of fruit Jam was packed in the wafer can using a formed plastic tub for 
vibration damping. Tuna sandwich spread and peanut butter are themostabilized 
foods that were packed in the wafer can; no mem.brane was required for these 
items. 

Buttei'scotch and lemon puddings are commercially available products that 
required no repackaging for the Skylab food system I fig. 1). Because of the 
difference in the diameter of the pudding and wafer cans, one cavity in the 
food tray was designated for use with pudding cans to prevent erosion of the 
inner liner of all four small-can tray cavities. The large I'Ol by 105 package 
was used for frozen, thermostabilized, and rehydratable foods (fig. l). Both 
the frozen and the thermostabilized foods had intact membranes under the lids 
that were pierced at the time of preparation or consumption. Intermediate- 
moisture bread was packaged with polyethylene vibration dampers separating 
the slices. 

The plastic membrane was not used on the rehydratable package. Rehydra- 
table foods were packaged in a flexible container within the can. Two types of 
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rehydratable packages were designed. One of the packages had a zip-lock open- 
ing similar to that of the Apollo spoon-bowl package and was used for the more 
liquid items. The seven items packed in this spoon-bowl package are shown at 
the beginning of the rehydratable food list (under "Vegetables") in table III. 
All other rehydratable food items were packed in con leal -topped packages 
(fig. 1). 


Both Dackage types had molded bottoms that fitted the cans and contained 
a rehydratlon valve that Interfaced with the OWS hot and cold water dispensers. 
The dry products were vacuiom sealed in the rehydratable package and then pack- 
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aged in a 1401 by 105 can using nitrogen at an internal can pressure of 32 kN/m 
(U.T psla). 

The beverage p *kage consisted of a polyethylene bellows body (fig. l). 

A nylon valve that i T'ierfaced with both the hot and cold water dispensers was 
inserted in the nee*' of the bellows body and used for reconstitution. A 
nylon nontube for drinking was then Inserted into the valve. The package in 
the vacuum-packed, siored state was compressed. The r- constituted beverage 
package extended in length to accommodate the water quaiitity required by 
the individual item. The package held a volume increase of as much as 
0.000237 cubic meter (8 ounces). 


Food Package Launch Configurations 

All individual food packages were packed for launch according to package 
diameter and use sequence in either large or small sealed aliominum overcans, 
or canisters, h0.6L centimeters ( 1(! inches) long. Special package retainers 
were provided for extracting tlie Individual packages from the canisters in 
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zero g. Gee figu»'es 2 to . Thesf* canist.ers maintained a 3^-kU/m (5 psia) 

internal pressure and provided protection to the vacuum-packed individual 
packages through the launch portion of the mission. 

All the overoans then were placed in rertraint assemblies consisting of 
aluminum end plates separated by alij^inur. '*ods. These restraint assemblies 
provided support for the canisters during la’inch and served a.'' an interface 
between the canisters and uhe stowage lockers. Frozen food was stowed 
10 canisters per restraint asse.mbly (fig. 5), whereas ambient foo'^ restraint 
assemblies each held 12 large canisters and 21 small canisters (fig. 6). The 
stowage sequence and the combinations of items in the small canisters were 
organized with respect to crew menus and physical constraints of the galley 
storage area. Each ambient restraint assembly contained an approximately 6-day 
complement of food. 

The food for day 1 and return day meal B was packed for launch in Kel-F 
overwraps as Individual meal packages (fig. T). The food for days 2 to L was 
stowed in the command module (CM) left-hand equipment bay ^LHEB) (fig. 8) for 
launch. 
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Accessory Hardware 


Several food preparation and consumption accessory items were also pro- 
vided as a basic part of the overall food system. The requirements for these 
items were minimized because the food was consumed directly from individual 
packages by using either the fingers or conventional utensils. A special 
serving tray was provided to hold the food packages and utensils while food was 
being eaten. Special disinfectant wet wipes were provided for utensil cleanup 
and general cleanup. Table IV includes detailed Information on the items 
launched on the Skylab 1 OWS. A brief description of accessory items follows. 

1. Three heating-serving trays were attached to the wardroom table and 
were functionally a part of it (fig. 9). Each tray had eight cavities, four 
large and four small, which retained individual food packages by friction fit. 
Three of the four large cavities contained heaters that were capable of heating 
food to 338 i 3 K (lU9° ± 6® F). The eating surface of the tray contained mag- 
nets to retain the eating utensils. Each tray contained a timer capable of 
beiiig preset in 15-mlnute intervals to a maximum of 12 hours. At the end of 
this preset time, power was applied to the selected heater cavities, and the 
timer green light was turned on. A cavity on the left side of the tray held a 
napkin. The tray operated from the vehicle 26- volt direct-current power 
source. The food trays, including the two provided as backup units, were used 
in calibration of the liody mass measurement device of experiment Ml 72. 

2. Twelve sets (one set per crewman plus three spares) of standard, 
commercially available, three-quarter-size utensils - knives, forks, and 
spoons - were stored in the OWS wardroom (figs. 9 and 10 ). Three large spoons 
were carried in each command module and were transferred for use in the ward- 
room. The OWS utensils are comparable to those used on commercial airlines. 

The back edge of the knife was sharpened for use In cutting package me.mbranes. 

3. The canister lid-removal tool consisted of a two-part, tong-plier 
device (fig. 10 ). The tool was used to open food canister lids that could not 
be opened by hand. It opened canisters when one part of the tool was placed 
around the lid and the other part of the tool aro'ond the canister. Pressure 
was then applied by squeezing the handles, and the canister was opened by 
rotating the lid-removal tools in a counterclockwise direction. There were 
removal tools for both large and small canisters. 

1*. The wet wipe dispenser was a spring-loaded container that held 301 wet 
wipes (fig. 11). Each wet wipe was composed of an R-2 retort plastic 
laminated pouch that contained a flexible crepe paper saturated with benzal- 
koni'om chloride disinfectant solution. The wet wipes were used for cleaning 
utensils after each meal and for general cleanup. Iline of these dispensers 
were launched in the OWS. 

5. The mineral supplement dispenser assembly contained five mineral 
supplement booklets (for use in standardizing daily mineral Intake), five salt 
package dispensers, and one dye narker/temporary can cover booklet (fig. 12). 
The separate mineral supplement booklets were al'jr.inum paged and contained 
810 supplements each of potassium, calcium, phosphorus, sodium, and magnesi'm. 
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The salt package dispenser consisted of a spring-loaded, aluminum housing 
containing 251 individual sailt packets (fig. 13). These Individual salt 
packages were fabricated from R-2 retort plastic laminated pouches and con- 
tained a 0. 5-mi Hi liter solution of 25 percent sodlvsn chloride (by weight) in 
distilled water. The dye markers (l60 red and l6o blue) used in the 
M070 experiment and the temporary can covers (l8 large size, l8 wafer size, and 
6 pudding size) were stowed in a booklet like the mineral supplement booklets. 

These can covers were used for between-meal storage of unconsvuned food 
(fig. 12). 

The OWS contained 11 bulk storage lockers for ambient food (2 restraint 
assemblies per locker), 5 freezers for frozen food, 1 food chiller, 2 standard 
storage lockers for ambient food, and wardroom storage for accessory support 
items. To provide additional excess food, 120 large cans were stowed for 
launch in a frozen food restraint assembly in the chiller (fig. 5) and 12 small 
canisters were stowed for launch in the 2 standard lockers (fig. lU). ^e 
chiller, two freezers, two standard lockers, the food tray table, and a 6-day 
pantry were located in the wardroom. The balance of the food was stowed in 
the forward compartment and transferred to the wardroom as required.- 

In addition to containing the three heating and serving food trays, the 
wardroom table also held hot and cold reconstitution water dispensers and 
individual drinking water dispensers. Wet wipes, mineral supplements, salt 
dispensers, and eating utensils were stowed in wardroom lockers. 

Skylab 3 and Skylab U Additional Itemo 

As a r<'suJt of the excessive heat experienced during the first month 
after the OWo Is'inch, one food item, ca‘'sup, became unusable. The flexible 
packaging leaked eitsup. This Item vac •'esuppl led on both the Skylab 3 mission 
(150 ser-/i»'gs) and the Skylnb h rlruion (50 r»’rving8) using a foil pouch 
similar tc »:(-m.’fierc i al , IndlvIiiuHlly pac-k-jg**'! •'ervlngs. These pouches were 
paeVeri in -/ ovcrwrHps f n- launch (fig. 15). To ensure vitamin intake 
levels, 3ten,.ard commercial m-altivitamips were also launched on the Skylab 3 
and Skylab I* missions (fig. 15). In an effort tc provide variations in the 
taste of the food without affecting the M070 experiment, a condiment supply 
was lauriched on the Skylab 3 mission. The supply included liquid Tabasco 
sauce, granular pepper, onion powder, and garlic powder in commercially avail- 
able packages overwrapped with Kel-F for launch. 

Because of negative crew experiences with conventional shaker and bottle 
condiment dispensers, a squeeze dispenser with a collapsed inner bag was 
designed for use with liquid pepper, liquid garlic, and Tabasco sauce. In this 
design, the collapsed inner bag Inflated with air as the liquid was expelled 
from the dispenser; this action prevented mixing of air with the liquid. 

Powdered horseradish was provided in an Apollo spoon- bowl package and was 
rehydrated for in-flight use (fig. l6). During the Skylab 3 mission, increases 
in allowed sodium consumption levels resulted in a greater than planned salt 
packet use rate. For the Skylab I mission, crystal salt was packaged in 
modified Apollo beverage packages for the required resupply. The salt was 


1 . 


6 


page is 




rehydrated in flight, and syringes fittel with a special nozzle were used to 
dispense the liquid salt as required by the crew menus and the M070 experiment. 
See figure 17. 


Skylab U Mission Extension Support 

At the end of the Skylab 3 mission, an evaluation was made to determine 
the best method of supporting an extension of the Skylab U mission to 8^ days. 
The quantity of available excess food in the OWS was determined. Becavtse 
of launch weight and volume restrictions, new menus for the 28 extra days were 
designed to maximize the use of excess OWS food. Approximately one-half of 
the calorie intake on those extra days consisted of high-caloric-density bars 
(25 J/f, (6 cal/g)). Launch stowage locations and nuantities of each type cf 
food launched to support this extension are shown in table V. The quantities 
listed as rehyaratable spoon-bowl (RSB) packages were in Apollo spoon-bowl 
packages (fig. iP). 

The food itowei on top of the lockers for launch was packed in fine- 
filament fiberfc-nos bags and strapped to the lockers under the crew couches 
(figs. 19 and 20). To satisfy the 10-day rescue capability requirement at the 
end of the mission, 120 survival bars (251 ^00 Joules (60 000 calories) total) 
were launched. These bars were 10 by 5 by 1 centimeters (U by 2 by 0.5 inches) 
in size, and they provided an energy per unit mass of 30.5 J/g (7.3 cal/g). 

See figure 21. At the end of the Skj'lab U mission, the quantities of food 
shown in table VI were left on board the UV.'S. 


RESULTS AND DISCUSSION 


During the course of thr Skylab Program, various anomalies In the food 
system were noted. Some of the anomalies can be attributed to food systoji 
design nnd manufacture, and some werj the result of off-nominal conditions in 
the OWS. 


Food System Design and I4anufacturing Anomalies 

A description of the reported anomalies follows. Detailed descriptions of 
Skylab food system problems can be obtained from the Skylab crew debriefing 
documents . 

Rehydratable spoon-bowl package .- Anomalies noted on the RSB package were 
heat-seal seam separation on some of the corn packages, food item seepage 
through zipper closures, and one rehydration valve separation. The seam 
separation problem was attributed to the heat-seal temperature and to the 
amount of pressure applied during food package manufacture. Because quality 
control procedures and in-progress testing of the spoon-bowl packages did not 
allow time for the testing of each seam on each food package, a random seam 
separation could be expected. The food item seepage through the zipper closure 
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on the spoon-bowl package was considered an undesirable condition. This 
zipper closure method had been used successfully In the Apollo and Gemini 
Programs. The spoon-bowl package represents the state of the art In rehy- 
dratable package design; therefore, an effort to provide a better package 
design should be considered for future programs, such as the Space Shuttle 
Program. Tlie rehydratlon valve separation was considered a random occurrence 
and was not attributed to package design. 

Beverage package .- No anomalies were noted in the beverage package that 
rendered the package linusable. Nevertheless, severed undesirable conditions 
were noted. One instant breakfast package had powder in the rehydratlon 
valve. A characteristic of the plastic bellows Is that it tends to expemd the 
package during use. This expansion introduced some gas into the beverages. 
Four coffee packtL jes were mislabeled as coffee with sugar. 

Other packages .- Undesirable conditions noted on the other food item 
packages were eight pull-tab separations and catsup package leakage. 


Off-Nominal Mission Conditions 

Fevetax undesirable conditions were attributed to the high temperatures 
encountered luring tne early missions. These conditions were chemges in food 
item paJntal 'lity, unusable catsui’ packages, and rehydration difficulties 
caused by excessiv.-; gas in the sviioec’*aft water system. 


'’n-?'ligh+ Opr'tational Procedures 

Several andesL’-^'Me conditions existed because of operational procedures 
required for food itens in a zerc-g environment. One problem was insufficient 
reconstitution time allowed on some food items. In addition, some thermo- 
stabilized items were messy when the lid membrane was cut before a meal. 
Neither of these conditions resulted in unconsumable foods. 

Other conditions noted during the Skylab Program that may be attributed 
to operational procedures were changes in the taste of some foods, hard stems 
found in asparagus, unsatisfactory nature of powdered condiments for use in 
zero g, and diffivuities in using some liquid condiments in zero g because 
of surface tension. 


CONCLUDING REMARKS 


The overall food system used in support of the Skylab Program was satis- 
factory in providing the required performance, which ensured a successful 
program. The few anomalies had minimal impact on overall food system mission 
support when compared to the approximately IT 000 food items launched for the 
Skylab Progi^am. Nevertheless, all anomalies and londesirable conditions should 
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be considered in future space program food system design. In particular, 
state-of-the-art improvements in rehydratable spoon-bowl package and beverage 
package design should be accomplished for future missions. 


Lyndon B. Johnson Space Center 

National Aeronautics and Space Administration 
Houston, Texas, October 7» 197^ 

961-89-89-00-72 
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TABLE I.- REQUIREMENTS FOR M07.0 EXPERIMENT 


Nutrient 

Range, mg 
(a) 

Tolerance, mg 
(b) 

Potetssiim 

*^391^5 

— 

Calcium 

750 to 850 

±16 

Phosphorus 

1500 to 1700 

±120 

Sodium 

3000 to 6000 

±500 

Magnesium 

300 to UOO 

±100 

Protein 

90 000 to 125 000 

±10 000 


individual crewman requirements were established within this 
range. 

^Tolerances were applied to individually established require- 
ments within the range. 

Minimum. 
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Vendor 

(a) 

Pood ur package type 
(b) 

Can site* 
dlaawtar 

HsflbraM 

Wafer aenbrane 

Paeka#s 

dag 

vel^t,^ 

(os) 

Serving 
slse. g 


Part 
^ d 
Dwber 


Vacatablaa 


AaparadUf 

MPC 

RSB 

1*01 

— 


Ul.h 

(».i) 

8.5 


22^ 

116 

Green baam 

WPC 

B2B 

iiOl 

— 

— 

in.k 

(».3) 

».5 

D 

29-2 

175 

Mathad potatodt 

WPC 

RSB 

ho: 

— 

— 

iii.i. 

(39.1) 

}6.0 

32 

32-2 

115 

Ceraan potato aalad 

WPC 

USB 

hOl 

— 

— 

ni.ii 

(19.3) 

31.0 

1*9 

U9-2 

157 

Creaaaj paaa 

WPC 

BSD 

koi 

— 

— 

m.h 

(39.1) 

3h.O 

56 

56-2 

159 

Maahad awaat 

wpc 

BSB 

hoi 

.. 

— 

lll.h 

(39.1) 

W8.0 

61 

6l-2 

161 

potaloaa 












Stewed taaatoaa 

SW 

T 

hOl 

Yea 

— 

T9.1 

(?7.9) 

190.0 

61 

6h-2 

167 

Craaa style corn 

WPC 

RSB 

bOl 

- 

-- 

119.9 

(W.3) 

17.5 

65 

65-7 

ItOh 



Fruits and desserts 


Buttaracotch 

KW 

T 

?08 


— 

l<9.6 

(17.5) 

Ikk.i 

2 

02-2 

hOl 

pudding 












Laaon pudding 

DM 

T 

?os 


— 

50.T 

(17.9) 

152.3 

hA 

Oh-2 

111 

Dried aprlrota 

M 

W 

?08 


Yes 

h;.h 

(It.O) 

6?.0 


07-2 

loe 

Butter cooklaa 

GFE 

w 

?r.r 


r..f 

51.0 

(l8.0) 

27.0 


78-7 

519 

rtrawbarrlaa 

WPC 

R 

1.01 


- 


(39.3) 

23. h 

^9 

27-2 

118 

Vanilla wafers 

KE 

W 

?oe 


Y..f 

51.0 

( 18 . 0 ) 

23.1 


78-7 

137 

F'lnaappla 

SV 

T 

hOl 

|ei 

— 

78.8 

(?7.8) 

200.0 


38-2 

hl.1 

Applesauce 

sw 

T 

LOl 

Yes 

- 

78.8 

(?7.8) 

195.0 

19 

1*3-2 

116 

Peaches 

Stf 

T 

loj 

Yes 

— 

78.8 

(?7.8) 

200,0 


16-7 

1*1*9 

Pears 

sw 

T 

ini 

Yes 

— 

78.8 

(77.8) 

200.0 

h7 

17-7 

A50 

Peach aabrosla 

WPC 

R 

i*ni 

— 

— 

lU.h 

(39.3) 

36.1 

69 

69-2 

h7l 

with pecsDS 














Beverages* 


Lcaonade 

V 

B 

Bev. 

— 

- 


- 

21.3 

?3 

23-2 

1*23 

Grape drink 

Cf 

B 

Bev. 


-- 


“ 

31.5 

Ii2 

1*2-2 

115 

Cocoa 

WPC 

R 

Bav. 

— 

— 


— 

51.8 

58 

58-7 

1*61 

-range drink 

GP 

B 

Bev. 

— 

— 


- 

31.5 

60 

60-2 

“63 

Ccffee 

WPC 

B 

Bev. 

— 

— 


— 

2.h 

62 

67-7 

165 

Tea with leaon 

BE 

B 

Bav. 

— 

— 


- 

2C.0 

66 

66-2 

1*68 

and sugar 












Cherry drink 

IFE 

B 

Bav. 

— 

— 


— 

36.85 

78 

77-2 

518 

Apple drink 

GFE 

B 

Bev. 

— 

— 


- 

36.85 

77 

76-2 

517 

Strawberry drink 

WPC 

B 

Bev. 

- 

- 


- 

31.5 

Bo 

HO-2 

178 

Grapefruit drink 

WPC 

fi 

Bev. 

— 

— 


- 

33.9 

79 

79-2 

**n 

Chocolate instant 

NE 

e 

Bev. 


— 


- 

55.8 

50 

50-2 

1*53 

breakfast 













• Vbir'poel Corporation, • ''vlf*, KV • Hunt Ueoton, W • Dol Hort«, H • Mariana, HIT ■ Covamaant-rumiihad aqulpaani, 

KF • Kaablar, W • Wylrr*. OF • Ganarai FoMt, Nf ■ Nrat>». 

^Kf> ■ rabydratabU apoon-bowl packajra, T • thamoatabilUad, W • warrr, * ■ rahydratatlr, h ■ b«vrra#a. 

^Ircludat velftt of ram, lid p«nal, packaainn, plaAttr Ud, and tbr#r *iiirirt. 

*?uoom. 

^Opanad with vafar pull lab. 

*All tavaranaf pould be rarona tlluta ' with hot wa‘ar if thay wr*-* rorm-irt'-* !-r»a 1‘ataly or »hay w»ra y la*ad Ir. lha chillar, all raquirad 
ahaxlnir whan rarnniUtutad. 
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V«>nilur fiiod or p»cliM« t/P* Cm •1i«» 
(h) (1) iimmur 


S«u««4i* pottl*t 
Scraabloi 
hmcon warm 
Criap rlcr cartel 

nucar*<?uatn1 com* 

riakr* 


Mrabranr IWaftr •anbranr 


Brrakraat •ntr»«a 


ParkM* ««Uht* Sorvinc 

«1M tit*, « 


lll.b 

(19.J) 

lll.il 

(39.3) 


(a.o) 

119.9 


119.9 

(l>2.3l 


Urn Tart 

nvBbar . i 
ruMbar 


Procaat 

•paciflcatioii 

Biabar* 


tuna talaJ ipraad 

Macaroni and 
cheat* 

Palauh salad 
Chill w*th aaat 
Shrinp cocktail 
Chlckar and rlca 

Pork and tcallopal 
po* at oat 

Beef hath 
Sllcad dried baaf 
Spaghetti and »<**t 

taac* 


Turkey and (ravy 

Holdout with 
toAatc lauc* 
Chicken and gravy 
Veai and bar' e ue 


Dinner entreat 



(15.7) 

lU.k 

(39.3) 

Ul.il 

(39.3) 

T9.1 

(?7.9) 

lll.il 

(39.3) 

Ul.b 

(39.3) 

lll.il 

(39.3) 

m.it 

(39.3) 

i-a.k 

( 16 . 0 ) 

m.t> 

(19.31 


’9.1 

(77.9) 

79.1 

(77.9) 

119.9 

(1.2.3) 

m.i* 

(39.3) 


190.0 

kO 

1*0-7 

?00.0 

1*1* 

kk.2 

V*.2 

^7 

^7-2 

U6.5 

71 

71-7 


Vanilla 1 *»• 

•ret 

Filet Blff’-un 


Prebutten-d 

roll 

rk Uln W6 
drettiru' 

th 

Coffee cake 


Lobtter .'iewburr 

rrlne rlt 



79.1 

(77.9) 

’9.1 

(77.9) 

75.1 

(27.9) 

7C.1 

(.’7.91 

7/.1 

(27.9) 

79.1 

(77.9) 

79.1 

(27.9) 


Fruit Jan 
Hard randy 
Peanut butter 

It/ roatted 
peanut f 

Pea tcup 
potato tuup 
Turkey and rice 

9' \it 

Chv'ddar rheete 
crackers 

Biecult 
White bread 



(16.0) 

<>9.9 

(17.5) 

5^7 

(20.7) 

<•«.>. 

'16.0) 

I.W , y 

(15.7) 

liS.t* 

(16.0) 

119. 9 

(1.7.1) 

119.9 

(W.ll 

119.9 

(1.2.1) 

u.o 

(18.0) 

; Sl.O 

(18. 0) 

7B.P 

(.’7.8) 


Inc«uJet weight of ranr, lid panel, parkarlnF. r«aetlc . 11 , *'■ *rr' .kf,. t. 

■l-O^PP-JCT-X. 

ru.- rxi. 

)pe»el with wafer pull tat. 

!TK • Twift, f • r\antvllle Freete*drled , WpC • l^Jrlfw.il rr.ira* lor , PI ■ Pllltbury, "I • ®i *hard«Tn, P® • Prart, 
retler, ?: • Hati'-h. 

f> • retydra»atle, W • wa'^er, % • •hemr Btat 1 1 1 red ^wafer •of«alne-' * • • ►'e**^, **r 4 j ; 
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TABU V— mCTUB <• rX)D 8TS11M LAUiCN CQIirti}UMTinNB 


fi>o4 pftckaitv 

UwAt lOB 

Part nuvbvr 

8«rlftl ntiibvr 

W.l«hi, M (lb) 

Coni«alt« M»wit 

1 

AT 

?h.o;o)?-0) 

?ii>o?on.a) 

llt>MP8-0)6 

8lkl31002lS-)01 

SK3910S329-W1 

?li-(»03V0l 

ll<-0ZO9? 

OEVFooA/l 

TP8133?00i6 

8R391993I>V301 

TP813320O21 

TM153200JO 

6lU 

6lii3 

n/A 

2001 

POOA 

?003 

?010 

1010 

B/A 

«/A 

n/A 

1002 

1W>8 

1001 

1001 

10. 3T (73.1) totkl 
1.T9 (3.9k) 

2.31 (3.1) 
l.«k (3.61) 

.26 (.61) 

.10 (.73) 

.Ik (.31) 

.03 (.10) 

.3k (.Tk| 

.91 (2.01) 

.98 (2.13) 

.Ik (.31) 

I.IT (2.38) 

.6k (l.k?) 

Day 1, Btal B 
Day 1, a»«i C 
CM foo4 (?A) 
food itlekt 

lodina lablvtt 
Bpoona 
V£*tr b«A 
VitaaiMi ) ^»ch 
Salt kit 
Catsup 
Taslt kit 
Splca kit 
*«71/W)71 baa 

2 

A9 


100? 

13.06 (33.2) 

Rwliwl coaaan'1 >n8 ••rvle* bdAuI* 
«Ay 2, 3. k 

Hl«h-B(i»lty, Uy 2, BBAii B and C 

3 

Al 

■jE-Trs-c-?oJ. 

1001 

T.29 (16.06) 

B8B spaahattl* k5 

BSB aasha4 potatoaa« 71 

BOB vaal and barbacu* tauca, 15 

BSB pork and potatcat, 71 

k 

A) 

oE-'n>s-c-?ot. 

1003 

6.60 (Ik. 33) 

BSB ehlckan and rica, l6 
kSB chickan and aravy* 6} 
BSB pork and potatoat, 7? 

i 

Ak 

'SE-TPS-C-W 

1001 

9.30 (20.9k) 

Vaal and barbacufb sauea, 11 
JalAon salad, 5 
Chlefean and rlca, 1 
Pork and polatoas, 1 
fauaaaa, 36 
'tashad polatoaa, l9 
Apricots, l6 
Orapafrult drink, 39 

6 

A5 


100? 

22.60 (k9.83) 

Hlffh-danilty bars 
nak^ - vanilla, 3^ 

chocolata, 37 
raspbarrjf, 10 
Crisp/ • vanilla, 60 
chocolata, 6l 
raspoarry, U 

Chocolata chip - vanlUa, T? 

chocolata, 77 
raspbarry, l6 

7 

a6 

flE-TPS- ~?0A 

1003 

10.00 (?u.0?) 

5raj(hattl, 9 
b^B spanhatti, 5 
CMckan and sravy, 9 
."auaaffa pattlas, 10 
Hashad potatoas, 3 
Baaf hash, k 
Apollo «^coa, 3b 
Paanu* 9 , 70 
Apricots, lb 
laanut butter, 7 
BaC(?n, 9 

SaU/)n salad, 11 
Vaal and barbacua saura, 1 
Apollo v'apa punch, 9 
Anollo crane drink, 10 
Arollo crapafrult drink, 7 

9 

L3 

?k-0Wr-03 

6lkf 

1.93 (k.l) 

naal B 

9 

B1 

TTS 118-10^033 

B. A 

3-Tk (6.2k) 

Laaonada, 15 
5 

Peanut 8, b 
Aprlcota, 10 
:rai»afrult drink, 75 
*ranfa drink, 3 

10 

A9 

ITS US-lffS-062 

B'A 

3.kh (12.3) 

LMor.ade, 77 
'•rape drink, 71 
7aa, 70 

Apple Srink, 10 
Charry drink, 10 

n 

AT 

T-kJOSe 

8'A 

9. TO (21.39) 

SurvIvBi b«ri, 120 


l6 



TABLE VI.- ORBITAL WORKSHOP FIHAL FOOD INVEHTORY 


Food item 


Quantity 


Applesauce 
Aspareigus 
Beef hash 
Biscuit 
Bread 

Butterscotch pudding 
Catsup 

Chicken and gravy 
Coffee with sugar 
Creamed peas 
Cream style corn 
German potato salad 
Grape drink 
Grapefruit drink 
Green beans 
Lemonade 

Macaroni and cheese 

Mashed sweet potatoes 

Pea soup 

Peach ambrosia 

Peaches 

Pears 

Pineapple 

Pork and scalloped potatoes 
Potato soup 
Crisp rice cereal 
Scrambled eggs 
Shrimp cocktail 
Sliced dried beef 
Spaghetti with meat sauce 
Stewed tomatoes 
Sugar-coated cornflakes 
Tea with lemon and sugar 
Tuna SEUidwich spread 
Turkey and gravy 
Turkey and rice soup 
Veal and barbecue sauce 
Grape drink (Apollo) 
Survival bar 
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ster/beverage package retainer 
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Figure T.- Day 1 and return day (meal B) launch configuration (S- 








Figure 8 .- Left-hand equipment bay/day 2 to launch configuration 

(S-73-22652) . 
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Fip:ure 17.- Gkylab U salt dispenser Hit (S-7**-2037T) • 






35 




36 





DRIginai; page is 

OP POOR OUAL ITY 



NASA-JSC 



